(19) B#H#ffJf (JP) 



02) ^ # I* & $g (A) 



(ll)ttSftfJIB&l»#^ 

#^2001 -345248 
(P2001-345248A) 

(43)&§B0 ^13^12^149 (2001. 12. 14) 



(51) IntCL 7 

H0 1L 21/027 

G 0 3 F 7/20 

H 0 1 L 21/02 



5 0 2 
5 2 1 



F I 

G 0 3 F 7/20 

HO 1L 21/02 
21/30 

*it* m^mvmi ol 



5 0 2 
5 2 1 

Z 

5 1 6F 
5 0 2G 
(± 10 H) 



2H0 9 7 
5F046 



(2i)m«#^ 



(22)tfl«H 



ft JK2000 - 1 63845C P2000 - 163845) 



¥/£!2*F 5 £31 B (2000. 5. 31) 



(71) tHSBA 000001007 

ym&xm&^fi^ 3 t S3os 2 *t 
mmwm mm mn 

M^m^zmmrF^ 3 t B3o# 2 ; 

(74)f$SA 100086287 

F^— A(##) 2H097 BA02 CA13 LA10 

5F046 AA22 AA28 BA03 CA04 CB20 
CB23 CB24 DA12 DA27 DB03 
DC02 DC04 DC07 DC10 DD06 



(54) [s&mozm &mm* 5W*»j&2;*£> ^m^9mr^i:rf»^mm<Dm^^ 



(57) 



22b 



22d 




25b 



( 2 ) 



1 



B £ fcffiT S ftNBSB £ £ m? Z> Z. £ £ £ T S *3t 



Bftft©ftS&©4>&< tt>— gB*«-5fc#BM£bT^:tt 

-E-n-en© feM^rt tc /x— 5? # x * «je-r * u x 

20 

mwt Jbuw-n viz*) ©M£&m-r *>gjE-t: >■$■ t . 
^M£E-tr>-tJ-«>ffi^(cac?viT, -en-^n©^^© 



#X ©i£*;*5 J; t£#M#l*Jg&©^#©tllW pjfigfc^l 

Jituzk o tzmm£mmzm&Tz> *>©t£-5 n t * 

4#m«i:-r^SS*^ 1 (CK®<DS7t^fi„ 30 

[»#JI4] inrIB#X{fei&SBte. a-IM^O/l— 5? 
^XOi^«i*5J:^#tt^rtggro^<DS^#wregf<c^^ 

mhu%&^\zmuQmm.*m&.-Tz>-b<D-£$>z>z.£%: 
<&m£Tz>§%-£m2izsm(DmxgiW. 

i o^#-r-5 z. t &&wi£-r zm&m i ~ 4 ©<^-m#> 

mmm%L\zmM-rz>it!i><Dmwyt¥%&r& mmm^co 
/*?->&Mjzmmz&&?ztzi&<D&&yt¥$:-£ffl<D 

0?><D'PtS.< £*> 1 -Z>T$>Z>Z\£$:&&£-?Z>m&m5 

\zizmomytmm. 

&<<hfclO£Wt - *£££&&iTSi8#Jg5*;fcfcfc 50 
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6 tCfSifccDgftgB. 

31 5 ~ 7 <D\,*-rtlfr 1 ^(Ca2«C9»7t^B. 

mm z nz> «t -5 \zmmrz> z. £ &&m. £T 4 n #js 6 ~ 

8 ©l^ftl^ 1 JgCtBi^STtSfi. 

U C©$iJfflI#lc«fcf3HulBffi^rt©ffi^*gigi5-r-5t)© 
T£3;i<h£#ffc<i:-r3iM<Jl3~ 1 OC^fn^ia 
!Ca2«©fi^SB. 

©ffi#£©flEElC<fc£s^BgM*©^»# > ^ttflglc 

£&&m£-rz>m3<m 1 ~ 1 1 ©v»ftia> 1 JKcte«© 
m-e$>z>z.£&&m£-?z,m&mi~~i 2©^-rn^i 

[|f*^i4] Suie/i-^^x^ffitt^XT^-sc: 

£$:ftWi£Tz>m&mi~i 3©^-rn^i«fciB«© 

1 5 ] ttjfcJlt 1-14 teiE©g^^BSr-&tJ 

&s d -b x m v>®7& mmm * i« tc ^a-r 

<ht"-5^/WXffi!jg*ffi. 

[«*«16] H9ta^^BP&n-*;PX'JT^y 

■7-^ £mz*m#mmT.mn-(Dft&z.y h 9— ^ «t© 

1 7 ] HuiB07t^B©^>^-t> b < ttn.- 
•y-'/Otffi^T-Sx-^^-XJcWtangB^-y h >7-^^ 
b T T ^ -fe X L ^ 3 A fc«fc o T MIBS! jfi^B©« 

^KiglWi: ©FBlTtdfBn^ h <7—& LTr- 

[«*Jg 1 8 ] m#i% 1-14 f3«©S7tSB<£^0 
&ayn-feXffl©S!jg^BP<t, KM^fiPSr^-r 

ie»c-rsy- h^x-rsr^b. sas3®!jfi^B^©^< 



3 

~i 4fB«cDg7t^B»« i **ffiT*oT, mmmytm 

V £ it L T wi gBfifc^x— 9 ^ - X ^ © 7 ? -fe X £ ff bJT 

^StiHffifS3t^S©^>^— &b< tea— • »f*i««-r 

Bi«g{c-r-5n*JS2 osteosis. 

[0 0 0 1] 
[0 0 0 2] 

0!I*.te, 7 7*X*->V1/- tf«iKfi*tl 

5 7 nmtsv^fcj?), myt^m^-^mm^msb^nx^ 

[0 0 0 3] Ufc^oT, «^*^flc**fflttfiD*V»^ 
[0 0 0 4] 
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[0 0 0 5] #f£lU!te, ±8et£#&ffi©fg|g£#?&U 
[0 0 0 6] 

y&tm&teomtt.* tn^nomm^mzA-^ux 
^n?n<nmnwftnmti&^n^nm'&v>i£Ji\z 

n®^*rttc/t-^^x^#t*&-r-5^xtt^gfii, 

[0 0 0 7] d©JE*P0*atlxT»a, 

*>nfcmj]-t>-y-i£fz\zm®;(Dmfcmiz mmmmt 

- v>£IHl*i«5)WJr j£V>J£j] <h ft -5 <fc 5 f£ . MX. te^Fffitt 

40 

[0 0 0 8] SftfflA-5?SMtt. 3t**aws^tr>£ 
l^tl,Ttt, ^fiSS'^«r-5J^)iSX^-> J S:^ty 

JSKSX?— s?ffiW. S*£££«-r-5»fcX5=— s^s^tr 

50 F^^ic^j-r?>iit^T€?>o c©«k5 
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[0 0 0 9] ^Fgtt^tLTHl/f^iK r7x/\*?l;: 
#UT*gttfct><DT*ftHrj:<. tfiJAfcf, N, , He 

[0 0 10] a*t. S«3t^*a»IBOfj«JE*tt. 

[0 0 11] S*3t#*ffiW©«fc-5fcStlr>fl|»« 

*«s*sn«/x— s^sewtt, fla<z>/ , «— ^3sw<t o &B4> 

Cttttft&m & A <Afit#B O \zti%)T-$>Z> . U * 

[0012] Mffi«SH«, mRffitt w&mm?) 

VtRMtfUtk-S 3mm©«JP©5F«S i O, TStfiSStlS 
ttntl EMiJO. 05~5hPaig, Jf$L< 
ttO. ShPagSi-T^TfeS. £©0. 5hPa 

fCfiWA&W d«0iJCDig£\ igJBft^ (P) <£>JEE7j 
JC^TS. t>XA*7~- 5* (W) , U^JUX-f— >> 30 

(R) . mWX (S) . gi*EIb3tt*3R (T) , I'— tf 

(L) . VX^>^W H (MB) ©&g&©EE7Jfct. 
MZ-ttUTOJiJiZ-ttUZJ:^ (fgtthFa) . 

[0 0 13] 

[ftl] 

P-0. 5<W<P-0. 1 
P-0. 5<R<P-0. 1 
R<S<R+0. 5 
S-0. 5<T<S-0. 1 
T-0. 5<L<S 
P-0. 5<MB<P-0. 1 

40 

[0014] -zziz. *mm<omytmmz. r-fx^ 

7-?ffl77hfi7H BftgBa«BB£*lfcX«0D 

tt^i.— tf #jt«-r -s b**^- * ^— x t z -tr x -r -a tz 

J6©n.-if >^ 7i-X^f-f X7 P K -htcjf {Hrf -5 
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[0015] ^awo^/wxsiifi^jsii, gft^e* 
«fc o t#b#tW x £§?jgr sis t n t * 

9^l/T7i?tXLTr- ^afifc.fc^TgjgSB© 

L,T£BW3£fT -5 J: "5 tc LT <b J: vs. 
[0 0 16] **9iO*»#«ifiX«tt. ±ffi*»9IC!> 

BttgB£-&ir#a:/D-fexflj©§|jg^«»<i:, ttfiifi 
St»^t5D-*;HU7^7 hy-i'i, feo 

^{cT^-feXoI«g(c-r-5y-hr7x'f **U Sit^B 

<tt>i ^tcirr-swsB^-^afrr-s z. t. 

ZoimiZlsfz'bW&Zo 

[0 0 17] *«9i©B9fci6fi©B*2r8ctt. SftSB 
©^>y-t>L<ttOL— »f— ¥«#§JigX*©fl.g|$ 

Ifii, ¥*«:BifiX«^6i1.ffl*y h«7-^*^-b 
TB^— 9^— X^OT^-feX^ffpI-r-SXgi:, B 
*y-^-Xfc»«3ft*B*««**»*!y h-7- 

[0 0 18] 

[StEKffi [Sd6#li] 0lli*^lc^F, x*-> 
V I/— tf S3ttB£-r*¥*#«3ttg«©— 0<i£*-r®rH 

fcl^i^ (SfiS) Sr^tE-rsi^^^^X^- v 7 , 2« 
l^^Jl'XW/^-^^XA (SB) iC&U-f-S&fJ 

(&f§) , aii'JiA^iLx. y. z, did 

&is^?)\'±\zm%i-r2>titbe>mwytm&. saytrnfr 
<E><Dmftft&mwft¥m4izmyt-?z>3\^®i,yt-¥&. 

>m«^^BJ^n^^<tp(cB^7t^fi^-r-svx 

^>^7"l^— h\ SfeiOtQtt^^l/^i/JUX^— v?l 
iSitf^X/NX^- ^S^HfDM^Tttt^B^M^, 1 
0 »BB 2 *5«fctfHP,(Dt^ 4 ©rtg^SrRff^©H e 3?B 
^{CiigiiTSHe^B. 1 1*5J:^1 2ttM#:8*J«fc 

B, 1 3*5«fctfl 4«U'5 1 ^;P*3«ttf'^X>'N^S->!?fi«: 

8 * «t tf 9 tcBA-r * m iz&mt z u^- v )i a - h d 
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y»J77^f *>h«rfr SHUT'S"* pOhgBTfe^o H 
e£P«gU0<hN 2 £p§«l l*3<fctfl 2tt, l^^Jl/ 

[0 0 19] H2tt**JfiWCD«5tSMfC*3(riT, &A° 

*• RECI^X, 2 2 ate, He?illO^^»J 
3tt^*4rtWOSBW3t^*aiB2 7fcA~^»ft:£LX 
(DHe^JXSr^-r^fcfeCO^W, 2 2bH N 2 £ 
Hflgl 1^5tft8TBiftSB)KXf-^ra2 8lz 

2 2cit He 10^ Sift»3t#* 2 ftg&OMIS 

Qm2 9 C/^y^i LT^H e ^X^^t^fc^ 
C0>&«*, 2 2dll iffX«IS»«ON, 511112^ 

£LX<Z)N 2 ^^«t§fcJ6^gft^^o 2 3 20 

«1 0^#Sfr*fc«)©#«flf» 2 3bft /X— 5*$K«e 

SBURX^-^I^ 8*6N, ^iSH^Ifm 
tt.*t>G>m%9. 2 3cH /I— 2 9 
£ H e ^s)|«8 1 0 ^#»-T 2 3dH 

fflrara±©«ffi*w-air*«j6ffiW' mm*t>v) x* 

0, 2 4 ate. Mlj^Sffim 2 7 fcHfEX-r-S^IB 
28CD^/££, 24bte, IlSXf- ^£M2 8 tftlB 30 
^ra2 9<DHJE*. 2 4cte, ftg^^giSKXT 

#»»r*/X-^W©HfifCitai8!^6ftTVi*, 2 
Sate, «8M3t^*^IH2 7 0>rt«EE**W-88t"*£E* 
W- <JBE;*rte>1» , 2 5bte, JgCfigX^— ^F*g2 8 co ' 
WWJEASfHirrSffiafK 2 5cte, ttffif£M2 9 0 
rt«EErt*ttM-r*EE#fh 2 5dte, SKX?-^ 
W3 0©rtaBJE**fH»f *ffi*W"C*S 0 2 6 (2 6 
a-26c) teJP$ 3mm0S i O, «3t3£»iS 

0JJ*fflS+Xte, SSW3t^*^IB2 7*±tf*WISIB2 9 

*fflB£*UTV>*. SRE^t— ^H2 8tt, 

l/^;i/Xr-yi$, SfiXf-^K3 0H «y*x 
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[0 0 2 0] Hli3j:tJC0 2S:ffl^T, 

jc«u#*ns<t'5tcsij«$nT^s. ttfa^W2 9cow 

»J4ffi*W2 5 c^ctO««2<7)rt»ffi*€:W-illL. d 
<0tf»JfifcS^ViT^H*O»JIB#TH e 1 0 

f)0^f2 2c(Z)HeiAlt #ftf2 3c©*» 

10, 1 l*5J;tXl 2fcRW6tlT*0, n—ViS7s<to 

kkbi^ iS^«^s^s*^n^A— ^p^te> »«-r 

[0 0 2 1 ] SJEX-r-^SM 2 8 «, tt«£M 29i 
(DmmzWLtt ZntzMMfcm 2 4 bK:<fcOS£fg£M2 9 

X\ N« a**11^6©»af2 2bON I *IA» 

#^«2 3 cO^*OJt*W®-r*Clt^J:t)rt 
fiBJBE*#BM5SnT^S. SSXf-^K3 0fcBi 
X&9, <KfBS(H2 9t<OH»C»»&n*:«aSBEW-2 

4 c(cj:oft«^pfl2 9 £<Dmm&ffij£:<Dm.mfoiztez> 

J: ^H*<0*»»#TN, 1 2 & 

2 2dON, agA*£, 2 3 d<0#»*<Z>tfc£WI 

«-T * C £ J: 0 rt«BE*3&««IIB* tlT^*. 
[0 0 2 2] JH9!3fc^*ffilB2 7 te, gCJKX^- 

2 8 ta>mmtzm-t*>nttmmi£ft2 4 a^oiinx 

0^(Z)$iJfflI#THe^li«l 0 2 2 aCDH 

^•tortapjE^^wassnTv^. hum-. tx+>^ 

[0 0 2 3] #m#rt<Z)J3&:*jte, »«-r**#rt<0ffi* 

a, b, c<Z>JEE*SfC^-r*«JB»£-tO^**^* 

0. 5hPa8«l:i»SnTW. 
3t*# (P) ^XA7f-/ (W) , 

l/f^Mr-y (R) , RS9!» (S) , gi#Eib3t* 
« (T) % tf (D , 7X*>^l/-H (MB) 
<7)&S6(OI£^te, EJlTOteH^Sct^lcMWUXV^ 

(»filihPa) o 

[R2] 
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P-0. 5<W<P-0. 1 
P-0. 5<R<P-0. 1 
R<S<R+0. 5 
S-0. 5<T<S-0. 1 
T-0. 5<L<S 
P-0. 5<MB<P-0. 1 

[0 0 2 4] *»JCJ:nH #XA, \y^{7)U^(D 

[0 0 2 5] [*tt«2] *IMS0!ITtt, S^M 
1 

&«LTa«(rra c fc*%v>fc«K raw*** 4\z&» 

[0 0 2 7] [3lS§#J3] H3tt*56Wfc«SF, 
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ite>nxt^, 2 nit#:2o^MN l safuc-r* 

3 1) £IH«£nT*5tK JfijitClHeSHMfCiagp^n 
[0 0 2 8] *Slffi«(C^tt*S/t--^?gra^WBE»J« 

[0 0 2 9] [*»#4I^XfA©*Kfl|] ¥ 
*;k CCD, SfitBB^'VyF* vf?P7-»*) CO 

9t □ > If a. - 9 * * h V - y* £f ijffl LTfT 5 
[0 0 3 0] H4tt^<t:->X^AS:»^AS^6«0Hi 

sfiBitmwm) ^mxmmmm mzxmm* &&mw 

8, tt»cD«fp«*n>fcTaL-^ i i o, z.nt>zifeAj 

9 (LAN) 10 9^fiA^o *X hfivXrA 1 0 
8H L AN 1 0 9£*3Rift<0^{B**v h7-^T*$^) 
<>9*v M0 5(cggSggT^fc«60)y— h^x-f 

[0 0 3 1 ] — 1 02-1 04H m&&W<D^L— 

11 0 2-1 0 4H 51W£ft&*;*-#t;:RT*X» 
tft^Tfefi^l/, ra— Oj^— rtfcJRT £X* 

V^o SI«1 0 2-1 0 4«ICH ffiSc^KigS 

P-^Jl/X>J7*7b^ (LAN) lll<h> 

mmmi o 6 cD^itts^gfitsgssii: t t^x 

h^3->X5\k 1 0 7 <h^tt^nT^^ e #X« 1 0 
2-10 4 Kg:tte>nfc*X hfiyXrA 1 0 7(4> 
§l8ft(DLAN 111 h^ — 

5<>**!y HO 5^»tt-r«>fc»©y— h^x-f «r 
e^-^)o iltlfCctO^&Iffi^LAN 1 1 l^?>-r>^^ 
7M0 5^l/T^>y- 1 0 IfflllCDTKX h^Si/X 
t^A 1 0 8 (CT^irX^pIggii^O. *Xhfi'>Xf 
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*y h 1 0 5^LT, &$?i£3$fil o scDwrnmu* 
*Tx-r-*xw« (WAtf, h^:/;Utf<«£LfcMig 

«S^>^-«*^S»«lSC:i^**o &X«1 0 

2 — 104 £s<>¥— 10 1 t^PfltDx— ^iifitScfclX 10 

#X1^LAN1 1 1 TOf - ^fifilCte, 

y hT-«Wl:ftffl$ntU5IgyD (TCP 

zip) *t«fflsns. x*n<o^a*y bv- 
s -r.x— if a*^— x b x^g&^ ^ bv-? 

[0 0 3 2] $X, H5tt*^Jfi»Jg©^ft:^X5 : -A«: 
ISccD^>y-^Kii^S^ii^fcXJS<t, ttttRCDSifi 

^ff<7)^n^n<7)^>^-^S^X5 : -At$rX^<0 

h7-^TgilT, «SUfi&B<Dft3'flm& 30 
5*— ^iifrr^fctfre**. 04^ 2 0 lteKifi^B^ 
-if (*#<»:^WX«JSy-*) <0«ifiX»T*0, 

3, ^Kffl.asiB2 o 4a*z»Asnx^*. ft&asx 

t4Mitxs2 o i«io»tiw^§^ 

S1ULAN2 0 6Tii$m<>h7*7 h£fifj£ 
U *X lyXriN 2 0 5 Tiig7^ >Otlf I 
*^ntt^. — 3En g7fc^B*-#2 1 0, 1/yX h 40 

imesb*— # 2 2 0, &mmm*-ti 2 3 0 

2 1 1, 2 2 1, 2 3 1 ^fA, Cine«±^bfccJ:5 

^n^_^>o ^L-if<D»jftx»rtco#8K&«a-r«*x 

hW315>X5 : -A2 0 5 t, &giO^>^-(^)fIyX 
fA2 1 1, 2 2 1, 2 3l£te. ftW>*vbV — >7 2 
0 0T»M>^*7 h*>b<fcMMil8*y h7-^C 
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Bifi^-f xoiSK^jhbxbSi^ h^3/;u# 

[0 0 3 3] *W#«ifiX»^IS!fBStlfc#«ifift«J4 
x-YXyU-Yt, ^7h7-i7^>^7x- 

y7h>5x7a5W:8lll!iffffloy7 h^x7^7 

-ran >e;i-* Bttftfitbxttrta*^ 

»J-*>A— Hr>f Xi7, h*7— 9Vy4 Jl^it 

^x^i^iitcswrr^o #x»T«jfi»«*«a-r 

HB*#JiBb&rt*S, S!!iggB<Z)ttMI 
(4 0 1) , y'J7;i/t>A- (4 0 2) % h :7 ^)\/(D 
fr* (4 0 3) , f££B (4 0 4) , (4 0 

5) , ttt (40 6) , *f$affi (407), mm (4 0 

fc«f*tt-f >^*ry h£^bXffi^5r-^-XtCi£m 

e>jgfi$n^^xyi/^±tcs^^n^o ^*)x^ 

r<fc</W/^-U>^«fiE (4 1 0-4 1 2) 

fcO. ^>y-^««t^y7h^x77<y7U)5^ 
«»»«»c«ffl-r*«»rA— >W7 h^x7«l 

mbfco, x*©*^u-^o#*^«"rs»fp^f-r h 

(^\;uyit^) *3itHbfcof -5dt*t7?ss Q 

[0 0 3 4] ^fc±IBBl?abfc*«->X^A*fiJfflbfc 
^SJJflsrxAW x^KigyDirXSrgffiH-r^o 0 7liM 
^/^X^^M^igyn-feXCD^D-Sr^-ro X 

fT&5 0 Xf7^2 (vx^SJffO X«KfhbfcIifK/1 
>*#jSL&vx*£SfPT*. — #, Xt77 p 3 

©ig-T^o XT77 , 4 (^X/\^DirX) \tmT.mt\& 
7>fttW«c:J:oX^xA±^|»<3DlHlK*«*K-r*. 

4 ic ct o xfp « $ nfc ^ x a &m ^x^m^ v -fit? 
><>^) , /\y*-i?>{fi:n &y?#7<) mnmiL 

Tlg^t^c X^!y^6 m& T^Xr77 p 5T^ 
h*co«aEfcffa:3. i!5b*:XSS«T*»<*5rn>r 

x^^b, cin^m^ (x^^/^7) jtax*§£ 
axett-^n-en*ffl<Dsij<Dx»tffrv^ ein^ox^ 
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ft*. Sfcffil8l«£»IgX«£<DMTfc. -f 

[oo3 5] ms\t±mo^/\zfa±^(Dmmt^yo- 

£l±<g> 0 Xf7yi2 (CVD) TIWXASBCttS 
*T&*) Tte^XAtC^;*>£tT^&tr. Xfy^l 5 

1 7 TttBJtUfc^XASr^ttt-TS. Xf7^ 

18 (X>^^>^) TttS<fcLfcl^^XK«JK^©«» 

*B'J0«§. Xf^yi9 Tlix^f 

[0 0 3 6] 
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[b 2 ] 01 (D¥m#u9t&m<Dmi3mB*K9i-ir* 

[03] F, X+S'Tl'-lf 

[0 4] *|#f W XOtl'>Xr A6»5ft9!* 

[0 5 ] ^rWX<Z)4iyXfA S#J©A«*> 

[0 6 ] XL— tf-f >^ 7x-X0ftft«T«5. 

[07] xAwxojsiis^D-fexco^a— sm^-r-s 

[0 8] ^x/\7 p DirX^lttBJ-r^0T^^c 

[ft^lfc^] 

1 : l/^^^Xr-y, 2 : mm) , 3 : 

CtxaXt— 4 : JH9i5fc**, 5 : 3ISIsFL>K3* 
6 : F t tf«, 7 :^X^>^yi/-h\ 8, 
9, 2 0:1*, 10 :He$ii, 11, 12, 2 
1 : N 2 £HH& 1 3 : W^P-HPy?, 1 4 : 
WAD-Hd*;>, 15, 16:A>K> 1 7 : l/f 

*>h^-^ 1 8 : l/f ^Mf «, 1 
9 : :/U75-f *>hgp % 2 2 (2 2 a-22d) :® 
^ff* 2 3 (2 3 a-23d) : 2 4 (2 4 a 
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